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DETAILED ACTION 

Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claim 14 recites the limitation "the medium" in line 5. There is insufficient antecedent 
basis for this limitation in the claim. Claims 15-27 depend directly or indirectly from claim 14 
and are rejected for the reason set forth with respect to claim 14. 

3. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such lull, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of canying out his invention. 

4. Claims 14 and 16-27 rejected under 35 U.S.C. 1 12, first paragraph, because the 
specification, while being enabling for a medium which is an electrolyte solution, does not 
reasonably provide enablement for other media. The specification does not enable any person 
skilled in the art to which it pertains, or with which it is most nearly connected, to practice the 
invention commensurate in scope with these claims. Claim 15 recites that the medium of claim 
14 is an electrolytic solution. Based on applicant's specification, it does not appear that the 
electrochemical processing recited in claim 14 can be conducted in the absence of an electrolyte 
solution. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections imder this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the mvention was patented or described in a printed publication in this or a foreign country or in pubhc use or on 
sale in this country, more than one year prior to the date of appUcation for patent in the United States. 

6. Claims 14, 15, 16, 18, 19 and 24 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Frembgen (US 5,225,053). 

7. The Frembgen patent is directed to a method for regulating the current in an 
electrochemical process. In the process of Frembgen the electrical current flow between a tool 
and a workpiece across a working gap through which an electrolyte solution flows is controlled. 
The workpiece is connected to a variable dc current source as an anode and the tool is connected 
as a cathode. As the process of removing material from the workpiece is performed, the size of 
the working gap increases and the gap voltage is increasingly raised. See column 1, lines 6-14. 
This corresponds to the first step of applying a voltage recited in applicant's claim 1 . Frembgen 
discloses that it is known to operate a machining process using constant operating current. With 
constant current regulation, the gap voltage between the workpiece and the tool increases 
approximately linearly with increasing gap width (column 1, lines 30-40). A linear increase in 
voltage is a ramp. This voltage increase is further described at column 4, lines 4-16 and 
illustrated in figure 4. The current remains constant at 240 A while the voltage increases linearly 
from 12 V to 18 V. This linear increase corresponds to the step of increasing the voltage recited 
in instant claim 1 . At column 4, lines 52-62 Frembgen discloses measuring the voltage drop at a 
dropping resistor 48 in the operating circuit 50 of a variable current source 52. Since by Ohm's 
Law, E = I X R where E is voltage, I is current and R is resistance, the voltage drop across the 
dropping resistor is a measure of the current flowing (i.e., I = E / R). This corresponds to the 
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step of monitoring recited in applicant's claim 1. All steps in instant claim 1 are disclosed by 

Frembgen. 

8. With respect to claim 15, as noted above Frembgen discloses the use of an electrolj^e 
solution. 

9. With respect to claims 16 and 18, the ramp of Frembgen includes a succession of values 
from 12 to 18 vohs. When a first predetermined value within this range is reached, the ramp 
increases to a higher value. An essentially constant current is obtained. 

10. With respect to claim 19, Frembgen discloses that the voltage drop across the dropping 
resistor 48 is digitized, and the digitized values are compared with corresponding given values in 
a comparator 56 whose output drives current source 52 so that the voltage continuously increases 
and the current remains constant (coliimn 4, lines 52-62). In controlling the voltage based on the 
output of the comparator so that the current remains constant, there is implicitly a control range 
around the given values with upper and lower values. 

1 1 . With respect to claim 24, figure 1 shows that ring electrode 1 16 is designed to be 
stationary during processing. As noted above, as the process is carried out and material 
removed, the working gap increases. 

Claim Rejections - 35 USC § 103 

12. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the im ention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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13. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Frembgen (US 
5,225,053) in view of Yahalom et al (Us 2003/0155255). 

14. The Frembgen patent is interpreted and applied as above. Claim 17 recites that the 
voltage is lowered via a ramp. The Yahalom et al patent is directed to an electrochemical 
process in which material is removed from a workpiece by electropolishing. The process 
employs a controller, connected to a power supply system, which is adapted to provide a first set 
of electropolishing conditions and subsequently to provide a second set of electropolishing 
conditions. See the abstract. As shown in figure 3, changing from the first set to the second set 
of conditions may include decreasing potential (voltage). As shown in figure 4A and discussed 
in paragraph [0042], the parameters may be ramped down from first to second values. The prior 
art of record is indicative of the level of skill of one of ordinary skill in the art. It would have 
been obvious at the time the invention was made to have ramped the voltage down in the process 
of Frembgen as shown by Yahalom because this is an effective method of changing voltage and 
may be utilized in situations such as when the method requires reduced processing speed so as to 
provide increased control near the end of a process. 

15. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Frembgen (US 
5,225,053) in view of Hey et al (US 6,551,488) or England (US 5,004,528). 

16. Claim 20 recites stopping the process if measured current is outside a predefined range. 

The Hay et al patent is directed to the electrochemical treatment of a workpiece by 
electroplating. Power is directed to the workpiece from the power supply through contact ring 
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466 shown in figure 7. Although the contact ring is designed resist deposit buildup, over 
multiple electroplating cycles interface resistance may increase. An electronic sensor/alarm 704 
is connected across the external resistor 700 to monitor the voltage/current across the external 
resistor to address this problem. If the voltage/current across the external resistor falls outside of 
a preset operating range that is indicative of a high resistance, the sensor/alarm triggers 
corrective measures such as shutting down the process until the problems are corrected. See 
column 13, lines 29-40. 

17. The England patent is directed to the electrochemical treatment of a workpiece by 
electrochemical machining. England discloses that damage can occur if there is direct electrical 
contact between the workpiece and the machine tool. The current is detected in successive time 
periods. The maximum value of the current in one period is detected by peak detectors 34, 36 
and compared by differential amplifier 42 with the current in an immediately succeeding time 
period. If the difference exceeds a predetermined threshold value, a relay 48 is operated to 
disable the machine. It would have been obvious at the time the invention was made to have 
stopped the process of Frembgen if current was outside the desired range as taught by Hey or 
England because it would have allowed problems in the process to be corrected and would have 
averted damage to the workpiece and machine. 

18. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Frembgen (US 
5,225,053) in view of Manning et al (US 3,635,802). 

19. Claim 21 relates to comparing current to a smaller predefined range toward the end of the 
process. The Manning et al patent is directed to the electrochemical treatment of a workpiece by 
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anodizing. The anodizing is controlled by a process control computer which stores anodizing 
current and anodizing time information for carrying out successive steps of the anodizing 
technique. After each step in the anodizing process a measurement is made, and the anodizing 
current and anodizing time for the next step are determined. See the abstract. Figure 2 shows 
the specified tolerance for successive steps. The deviation from a desired value begins at 5 
percent and ends at about 0.01 percent. The parameter is adjusted to within a very close 
tolerance of the nominal value in as short a total time as possible with minimal likelihood of 
overshooting the tolerance zone associated with the nominal value. See column 2, line 65 to 
column 2, line 7. It would have been obvious at the time the invention was made to have 
adjusted the tolerance of the controller of Frembgen as taught by Manning because improved 
control with a narrower tolerance in the finished product would have been obtained. 

20. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Frembgen (US 

5,225,053) in view of Osano et al (US 5,503,730). 

21 . Claim 23 recites the treatment of a plurality of workpieces. The Osano et al patent is 
directed to the electrochemical treatment of workpieces by anodizing. As shown in figure 1 , a 
plurality of workpieces 100 are simultaneously treated. Each workpiece is provided with an 
individual current sensor 207. It would have been obvious to have treated more than one 
workpiece in the process of Frembgen as taught by Osano because greater productivity would 
have been achieved. 
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22. Claims 22, 25 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Frembgen (US 5,225,053) in view of Altena et al (US 6,214,200). 

23. These claims relate to the monitoring of current in a test procedure. The Altena et al 
patent is directed to the electrochemical treatment of a workpiece by electrochemical machining. 
Altena recognizes that when setting a small working distance between the processing electrode 
and the workpiece, short-circuits which may damage the electrode or workpiece may occur. See 
column 1, lines 36-57. To reduce the likelihood of a short-circuit, Altena increases the distance 
between the electrode and the workpiece by a first distance and then detects whether the contact 
the between the electrode and the workpiece is broken i.e., whether a short circuit exists. If the 
detection shows that the contact between the electrode and workpiece has broken, the distance is 
increased by a second distance. See column 1, line 61 to column 2, line 7. This precludes short- 
circuiting and substantially reduces the risk of damaging the workpiece or electrode (column 2, 
lines 28-32). The measurement of detecting contact between the electrode and the workpiece by 
connecting a current-limited voltage source between the electrode and the workpiece and by 
monitoring the voltage difference between the electrode and workpiece has the advantage that 
the presence of contact between the electrode and the workpiece can be detected by simple 
means. A voltage of between 1 and 3 V has the advantage that it is high enough to minimize 
noise, but is low enough to preclude dissolving the electrode or workpiece. See column 3, lines 
10-22). It would have been obvious to have utilized a test procedure to detect contact between 
the workpiece and processing electrode in the process of Frembgen using a low test voltage as 
taught by Altena because damage caused by a short circuit would have been avoided. 
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24. Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over Frembgen (US 
5,225,053) in view Altena et al (US 6,214,200) or Henri et al US 6,440,291). 

25. Claim 27 recites the step of implementing a test procedure using a test voltage. Altena et 
al is taken as above. The Henri et al patent is directed to the electrochemical treatment of a 
workpiece by electroplating. An entry voltage is applied to the workpiece prior to immersion in 
the electrolyte. A detector senses that the entry voltage has passed to a trigger level resulting 
from the immersion. After the trigger level is sensed electrochemical processing is initiated. See 
the abstract and figure 1 . It would have been obvious at the time the invention as made to have 
utilized an initial test voltage in the process of Frembgen as taught by Altena or Henri because 
the test would have avoided damage to the workpiece and electrode, or would have provided 
confirmation that the workpiece was properly positioned and in contact with the electrolyte 
solution before the actual processing voltage was applied. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to WILLIAM T. LEADER whose telephone number is (571) 272- 
1245. The examiner can normally be reached on Mondays-Thursdays and alternate Fridays, 
7:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Patrick J. Ryan can be reached on 571-272-1292. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/William Leader/ 
September 29, 2009 



/PATRICK RYAN/ 

Supervisory Patent Examiner, Art Unit 1795 



